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blastema extract could reenter the cell cycle. We tested whether
the muscle dedifferentiation induction capability is also
conserved in regeneration blastema from the teleost S.
macrurus, a vertebrate with a robust ability to replace all
tissues after tail amputation. We cultured mouse C2C12 cells in
the presence of S. macrurus blastema extract (SMBE; 0.025–
0.05 mg/ml) at different stages of differentiation. SMBE
inhibited myotube formation, but treatment with adult muscle
extract or control vehicle did not. A similar inhibition was
observed with TGFb and bFGF. Inhibition of myotube
formation by SMBE was reversible; hence, myoblast cells
retained the capacity to fuse. Unlike the SMBE-induced
proliferation effect on myoblasts as determined by BrdU
labeling, SMBE had a toxic effect on most mature myotubes
within 15 min of treatment. No BrdU label was detected in
myotubes that survived. Our data suggest that SMBE contains
factors that promote mammalian C2C12 cells to proliferate and
an activity that specifically affects myotube survival in culture.
The nature of this activity is unclear. Further, the absence of
BrdU label in C2C12 myotubes suggests that a dedifferenti-
ation induction capability is not conserved in SMBE.
doi:10.1016/j.ydbio.2006.04.091
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Limb regeneration following amputation of chick wing
buds suggests additional roles for SHH and FGF
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Fibroblast growth factors (FGFs) of the apical ectodermal
ridge (AER) and sonic hedgehog (SHH) of the zone polarizing
activity (ZPA) are considered to be driving factors behind limb
outgrowth and patterning, respectively. Distal amputation of
the chick wing bud abates limb outgrowth. Exogenous
application of FGF to the posterior margin of the limb stump,
following distal amputation, reestablishes SHH expression,
regenerates amputated tissue and rescues limb outgrowth.
However, application of FGF to the anterior margin of the
limb stump does not induce SHH and fails to rescue limb
outgrowth. The relationship between SHH and FGF during
limb regeneration is not yet clear. To determine the roles of
SHH and FGF in chick wing bud regeneration, we ectopically
expressed SHH (or a GFP control) by confined micro-
electroporation within the anterior margin of HH stage 23
limb stumps followed by distal (500 Am) amputation in the
presence or absence of an FGF-soaked bead. Chick wings were
harvested at day 10 and the skeletal morphology analyzed. We
found that amputation alone resulted in limbs lacking the distal
stylopod, the zeugopod and the autopod. FGF alone typically
resulted in a short thickened stylopod, while SHH alone could
induce stylopod outgrowth with a zeugopod bone and digital
structures. When present in combination, SHH and FGF
application generated a short and thickened stylopod with
distal zeugopod, and digital structures. These data suggest that
SHH by itself may play a role in limb segmentation while a
primary role of FGF may be directed more toward cartilage and
bone formation.
doi:10.1016/j.ydbio.2006.04.092
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Xenopus laevis tadpoles are capable of limb regeneration
following amputation, in a process which initially involves the
formation of a blastema. However, Xenopus has full regener-
ative capacity only through premetamorphic stages. We have
used the Affymetrix X. laevis Genome Genechip\ microarray
to perform a large-scale screen of gene expression in the
regeneration-complete, stage 53, and regeneration-incomplete,
stage 57, hindlimbs at 1 and 5 days post-amputation. Through a
variety of comparative bioinformatic analyses, we have
identified genes that are differentially expressed between the
regeneration-complete and -incomplete stages, detected the
transcriptional changes associated with the regenerating blas-
tema, and compared these results with those of other
regeneration researchers. We focus particular attention on
striking transcriptional activity observed in genes associated
with patterning, stress response, and inflammation. Overall,
this work provides the most comprehensive views yet of a
regenerating limb and different transcriptional compositions of
regeneration-competent and deficient tissues.
doi:10.1016/j.ydbio.2006.04.093
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Xenopus tadpole tail regeneration requires the activity of
the proton pump V- ATPase, and proton pumping is
sufficient to partially rescue the loss of function phenotype
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The tail of Xenopus laevis tadpoles can be amputated at stage
42 and will regenerate skin, musculature, notochord, and neural
tissue that are indistinguishable from that of uncut controls. A
hierarchical drug screen using ion-transporter inhibitors indi-
cated that, in addition to activity of other candidate transporters,
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